Introduction: Nanobacteria have been implicated in the formation of pathogenic calcifications e.g. kidney stones, arterial plaque, calcified cardiac valves, dental pulp stone, etc. It has been hypothesized that nanobacteria may be present in dental calculus which has a similar mineralization formation process and that nanobacteria may play an efficient role in the calcification of dental calculus. Recently nanobacteria were found in gingival crevicular fluid samples from two subjects with chronic periodontitis.
Introduction
Nanobacteria is the name of a proposed class of living organisms; specifically cellwalled microorganisms with a size much smaller than the generally accepted lower limit size for life (about 200 nanometres for bacteria). The most recent research tends to agree that nanobacteria are an extant and likely self-propagating phenomenon, but their status as fully-living entities is still hotly debated (http://en.wikipedia.org/wiki/Nanobacterium). In medicine, they have been implicated in the formation of pathogenic calcifications e.g. kidney stones [1] , arterial plaque [2] , calcified cardiac valves [3] , dental pulp stone [4] , etc.
However, periodontal diseases, including gingivitis and periodontitis, have been described as inflammation of the supporting tissues of the teeth. Calculus is detrimental to periodontal health because it serves as a trap for increased plaque formation and retention; thus, calculus, along with everything else that causes a localized build-up of plaque, is referred to one of the most important etiology of periodontitis. Other importance of periodontal disease is its relationship with elevated risk of cardiovascular diseases [5] .
According to the fact that nanobacteria is present in various pathogenic calcification incidences in the body and that it is responsible for the formation of calcification, Demir T [6] and Ciftçioğlu et al. [7] , postulated that nanobacteria may be present in dental calculus which has a similar mineralization formation process and that nanobacteria may play an efficient role in the calcification of dental calculus. Thus, nanobacteria may be considered to be a risk factor for the periodontal diseases providing that it has effect on the formation of dental calculus. On the other hand, the fact that nanobacteria are present in dental calculus may prove useful in explaining the relation between periodontal diseases and cardiovascular diseases, which is still disputed [6, 7] . Of more interest, currently Zhang et al. have found nanobacteria from gingival crevicular fluid samples from two subjects with chronic periodontitis. They emphasized that nanobacteria can be cultured and identified from dental calculus [8].
The hypothesis
Ciftçioğlu et al. [9] showed that tetracycline HCl, nitrofurantoin, trimethoprim, trimethoprim -sulfamethoxazole, and ampicillin at levels achievable in serum and urine; all drugs except ampicillin were cidal against nanobacteria. Tetracycline also inhibited multiplication of isolates of nanobacteria from human kidney stones and kidney cyst fluids.
The fact that tetracycline is used effectively also in the treatment of periodontal diseases because of their antibacterial characteristics brings about the question whether this may be related to the fact that tetracycline has anti-nanobacterial features in addition to antimicrobial features.
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exhibited an inhibitory concentration above clinically achievable levels; the aminoglycosides and vancomycin were bacteriostatic. Also they showed that bisphosphonates, aminocaproic acid, potassium citrate-citric acid solutions, and 5-fluorouracil also inhibited the multiplication of nanobacteria in a cidal manner [9] .
Similarly, Silay et al. [10] claimed that bisphosphonates may inhibit development of atherosclerosis formation through its bactericidal effect on nanobacteria.
It well known that gallium has antibiotic properties to iron-dependent bacteria and has potent anti-inflammatory and anti-hypercalcemic properties, and it readily reverses osteoporosis. Eby GA. Hypothesized the anti-nanobacterial effects of gallium with observations from treating kidney disease [11, 12] .
Nowadays, an anti-nanobacteria drug is available, comET (Nanobac Life Sciences, Tampa, Florida), which has been used successfully for clinical management of chronic prostatitis/chronic pelvic pain syndrome [13] . Also it can be used to reduce risk of urolithiasis recurrence [14] . This drug contains tetracycline and ethylenediamine -tetraacetic acid (EDTA) a nutraceutical that purportedly allows the antibiotic to penetrate the stone. Nevertheless, with respect to above mentioned evidences providing that the interaction of nanobacterial materials with each other is taken into consideration, anti-nanobacterial mouthwash or toothpaste containing anti-nanobacterial materials alone or in combination may be developed.
An anti-nanobacterial mouthwash or toothpaste containing bisphosphonates specifically etidronate and clodronate (1 mg/ml), gallium nitrate 14% (3.4% w/w gallium at 99.995% purity) and ethylenediaminetetraacetic acid (1%) with neutral pH (7.0) will be effective for prevention of calculus formation and consequently prevention of periodontal diseases.
Despite of excellent anti-nanobacterial activity of tetracycline, it is removed from the formulation. It has a wide spectrum of anti-bactericidal activity and may affect normal oral flora and cause suprainfection.
Evaluation of the hypothesis
All ingredient of this anti-nanobacterial mouthwash are well known and have been used for many years. Hence it will be systemically safe.
Different types of clinical studies have shown an inverse relationship between subjects' calculus and caries experience. It has been shown that caries prevalence is highly significantly lower in calculusprone than in calculus-free subjects [15] . Moreover, theoretical consideration suggests that nanobacteria may involve in enamel repair in caries [16] . Correspondingly it has been hypothesized that nanobacteria may mineralize the cracks of teeth [17] . Therefore, we should consider a balance between negative effect of nanobacteria regarding formation of calculus and periodontal diseases and positive role of nanobacteria in enamel repair and prevention of dental caries.
http://www.dentalhypotheses.com However, in spite of several studies and hypotheses regarding nanobacteria, they remain on of the most controversial scientific findings [18] . More clinical studies are needed to study the efficacy and effectiveness of anti-nanobacterial therapy for controlling of periodontal disease, and its potential effect on the risk of cardiovascular diseases and occurrence of dental caries, and its positive role in enamel repair and prevention of dental caries.
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